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THE SEISMOELECTRIC EFFECT OF THE FIRST KIND (J)
TN A REGION REAR ELECTRODES

A. G. Ivanov

The author suggested in 1940 that seismoelec’ric effects be divided into

two types: (1) the seismoelectric effect of the first type (J), being a
change in the current passing through the earth from electrodes during per-
cussions; and (2) the seismoelectric effect of the second type (E) , being
the generation of differences of electric potentials in rocks under the ac-
tion of seismic oscillations. Thie effect was f£irst discovered and studied
in the vork of the Geophysice Institute,Academy of Sciences, from 1938 to
19%0. In studying the effect of the first type, it had been noteu that the
sensitivity to elastic oscillations in the earth of the rcgions close to
electrodes of opposite sign is quite different.

In this experimeut, two copper electrodes 40O millimeters long and
35 millimeters wide were driven intc the earth and connected to a battery,
transformer, and galvanometer. A current of 0.36 ampere was passr.” through
them from the battery. A weight of 32 kilograms was then dropped from a
height of about 2 meters at a distance of 2.2 mters from one of the elec-
trodes. Tha ecurrent varistions which cccurred dus 4o the elastic oscilla-
tions of the earth were recorded by a snort-period galvanometer on the photo-
tape uf an ogcillograph. The electrode closest to the point of impact could
be made either a cathode or anode by simply changing the direction of current
in the circuit. It turned out that the effect of the percussions upon the
current strength in the region of earth close to the anode wae approximately
eight times greater than in the regior of the cathode. This result was checked
repsatedly for percussions at various distances from the electrode both
visually aud by the oscillograph method. The dependence of amplitude upon
the force of impact (for constant current) and upon current strength in the
circuit (for constant force of impact) were also determined.
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Lavoratory experiments were conducted on sand of aversge moisture con-
tent $0 check thie higher anode sensitivity to percussions near the elec-
trode region. Tests were conducted to disprove the possibility that the
percussions broke up poorly conducting zones which had formed on the surface
of the electrodie itself wien current wes passing through it.

Tn attempting to explain the physical nature of the pkenomenon, the
author concludes that dwring the action of percussion upon the regions of
esrth near the electrode finely dispersed rock particles resting in this
region ‘are stirred up and at this moment the permeability of the rocks ia
increased and resistance of the circuit decreased. This preliminary ex-
planstion 1s corrcberated by the fact that in 1936 V. A. Marinin, while
studying the electroconpductivity of rocks, estetlished that a poorly con-
ducting layer of considerable thickness forms in the anode region when a
Girect current is passed through rock samples. This .ust have been due . : ;
to the sccumilation in the pores of the rock of finely dispersed particles . . - ‘ ‘ L e
vhich were carried by the current. These phenomena are not cobserved near L
the cathode, which is prebably explained by the predeminance of negatively
charged colioidsl particles. :

This peculisrity of ithe seismoelectric effect of the first ¢ype in
the region near the e¢lectrode is of interest not only im the stuldy of PRy .

. seiswoeleciric effects under natursl conditicns and in studylng the nature - e X
e of the electrical conductivity of rocks, but may also find practicel D .
. application in the development of core-sampling mathods in drill holes

with drive pipes.
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